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COMPRESSOR WELL OFERATIONS IN AZERBAYDZHAN

[Comment: The following report is from I. M. Asadov's book Kom-
essornyy Sposob Dobychi Nefti 1 Puti Yego Uluchsheni {Producing
Petroleun by the Compressor Method and Means for Its Improvement),
published by Aznefteizdat, Baku, 1955, Tables referred to in the
text are appended, ]

A total of 1ko horizons were uncovered and put into Service from 1930 to X
1941 in eight principal deposits of the Apsheron Peninsula, Table 1 iniaates
the flowing and eompressor cperations in those areas for the above years.

Table 2 indicates the expansion in compressor operations at the oll ficlds
of the Ministry of Petroleun Industry Azerbaydzhan 337 [ formep Azneft' ang Az-
morneft! assoclations, srom 1938 to 195%. Ovew 85 roreent ¢ they comengop
stations nov crorating vere builg and put into service o o el s IT.
Those built since then were builg primarily in the new Ol regions of Buzowny-
Mashtanma ang Gyurgyane Lore and, to some extent, in the olg are2s where new
sites or horizong vere onined. Durin~ the seried from 1941 to 195%, the in-
crease in the output of comoressed air vas ronter than the increase sip the num-
ber of COmDresscrs bocouse the old compressers were replacad vith pey units angd
because certain reasures were tak:n to Increasec the efficienzy of the voornting
machineg.

Toble 2 indicates that, besinning in 19%7-1948, tha cutzut of coupressed
ajir chanzed son hit but its total volume is still rathor simificant. This
circumstanze indicatas tuo thinis: first, that operations wopo interrusted to
rezonstru th LAressors ant to build ne units (tha nurber of com-
Pressors wag insreased somovhat durin; 1953-195% by the atquisition of mnbile
units for marticular giteg - thor 4han by thoe construzticn of stationary sta-
ticns) and, S2zond, that f nz the rast 6-7 yeers the Biiu finlag have had a
flect of Powerful and rani ConIressoss availaple, Cemprassor operations still
account for a sizable volume of the total out:ut of Azerbaylchen ficlds,

Hueh has been done, durin; the 125t several ¥2ars, (o roeonstruct deep-well
rumping operatlens in Azerbayizhan. Thz od bumpins Snecks have beon reoplaced
vith new roluster sumpiny units: th. Hamztar and piston stroxke of th: Punns have

. b-en cnlay ;_inzased deap-vall b2 wve been alcpted Widely; spaller 31-
- borpumps (98-, 324, ang 381 CLor) hav: beon mastered and ape being intro-

N zastored; heat-troated alloy rods

.
- w2
Jnzed; the 82 tilllimeter pipe FUMD hns bae

2 30523 alloy »ipe is used widely.

r)

ba
have becene widely asreptad, ama arade 36

An analysis of the comrrossor walis now orerabing indicates that only 25

rercent maxinun ean ba eonvarted to deep-voll Fuizing without any particular
difficultics o with vrior realyin: vork. Tha others cannot be converted with-
out great loss in outrut, with tha mresent pumping equirment, technology of decep-~
well pumping, considerabic depths, Survatures, fr2quent core formations, and the
enormous withdrawal of liquid.

In 1955, the Ministry or Petroleun Industry Azerbeydzhan S5R is obliped to
restore 1,500 vells, twice the number in previcus years, Another 1,500 wells
will have to be restorcd in 1956. Considering the characteristics of the shut -
down stock of wells, the acremplishment of thesc tasks wild require the master-
ing and rather extonded exploitaticn of some or these wells by the compressor
method. ‘There can be no expectation that the number of compressor wells will
be drastically reduced in the next feu years.
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Forced withdrawal of liquid is complicated in many wells by the inadequate
capacity of Pumping equipment and the lack of wear -resistant electric charging
Pumps., Hence, forced withdrawal of 1liquid can be accomplished in these wells
only by means of compressors.

All the principal horizons in Azerbaydzhan are to be prressured during 1956-
1958, with 98 horizons comprising the first group to be treated. This task, if
t i35 to be accomplished, will require the volume of water to be pumped daily
into the strata to be increased from 60,000 cubic meters at the end of 1954 to
150,000 cubie meters, and the volume of air to be increased from 420,000 to
700,000 cubic meters daily,

Any increased effects from several Processes carried out at Present depends
upon compulsory forced withdrawal of liquid from wells being pressured. For in-
stance, the pressure at the PK strata of the Kala deposit (Azizbekovneft! 0il
Tield Administration) and the PK strate of Chakhnaglyar site (Kirovneft® 0il Field
Administration) should be increased by 15-20 atmospheres, but the increase in preg-
sure does not provide any noticeable effect even in comvressor wells at the reached
rmaximum withdraval of liquid.

The change from dual to single 1ift in the above field adoinistrations and
repeated lovering of the elecctric pump into wells at the Chakhnaglyar site failed
to provide any favorable results beocause of the lar-e amount of sand present. Tha
only recourse in these cases is to vork such wells by dual and higher pressures.

Ccmpressor operations “ere expanded widely in Asorbaydzhan primarily because
of the rapid rise in production during the prewar 5-yecar Plans, putting into serv-
ice deep ang hish-yieldins horizons containing & larre amount of gas and sand in
the llquid, and the shortage, until the past few years, of heavy duty deep-well
PUnping equirment.

Table 3 indicates the rate of development of oil production in Azerbaylzhan
by the compressor rethod Irom 1937 to 1953. Durin~ thig teriod, the nusber of
CORPressor units vas increased to 1.7 times, the output of compressed air vas ine

creascd to approximately 2.6 tines, and the nuwber of wells wvorked by the compres-
sor mcthod was increased to avproiimately 1.4 tires.

The volume of liquid withlrawn by compressor operations roge to L.k times,
vherecas the Percentage of water coming up to the surface with the 0il increased
from 41 percent in 1938 to 75 bdercent in 1953. 1In 1953, compressor operations
in Azerbaydzhan accounted Tor thoe felloving (in percent )

3,
Specific weight of total output 36.5 |
Compressor wells in total number 13.7
In 1253, proluction costs by the compressor methed vere comprised of the {
following items (in percent): .
Y21l amortization 26.0
Anortization of othar cquirment and installations 11.0 .
Compressed air 37.0
Underground repairs 9.0
De-emulsification of crude .5

Secondary methods

Pumping and storage
Other production costs
General field expenses
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While approximately 25 percent of the existing compressor wells can be con-
verted to deep-well pumps without any particular technological difficulties s the
changeover 1is delayed because of various deficiencies in organization or engi-
neering arrangements. For instance » over 150 compressor wells could be converted
readily to deep-well punping in the Kirovneft' and Stalinneft' oil field adminig-
trations » but officials of both administrations blame the delay of conversicn on
sand core formation. Initiator of breeking up sand formztion by pouring liguid
into the space between the pipe and well side wall, the Kirovneft' administration
is using this method in only ten wells whereas up to 200 wells in the Ordzhoniki-
dzeneft' and Stalinneft' oil field administrations are being worked by pouwring in
liquid to break up sand core formation.

The Molotovneft' 0il Field Administration, which introduced trestment of the
well stope area with a sand-cement mixture, has treated 43 wells by this method.

The conversion from compressor operations to dcep-well vunping is being
held up at the Bukhta I1'ich OLl Field of the Stalinneft' 0il Field Adrministra-
tion and at the offshore sectors of the Artemneft' Oil Field Administration be-
cause of the lack of naval trensport.

There are many deep compressor, incline~dircctional wells in several fields

of the Ordzhonikidzeneft!, Buzovnyneft', Artemneft', Jtalinneft' and Azizbekovneft

fleld administrations and in fields of the former Karancvichneft Trust that give
Off sand and gas along with liquid. [Comment: Kaganovichneft' Trust was merged
in late 195" with the Ordzhonikidzeneft' 0il Ficld Adiinlstration!. The convor.
sion of theac wells to deep pumping is being held up by the lack of proper unler-
ground and surfoce cquipment or because of technolosical shertcomings which lead
to losses in petrolewn output if changes are radc in the method of exploitation.

During 1948-1953, a total of 45 deep comprescor wells were converted in the
fornmer Kaganovichneft' Trust to deep-well pumps. Thrir combined daily yield bo-
Jore conversion was 233.72 tons of crude oil and 686 tens of liquid. Aftcer they
vere converted, this combined yield dropped to 179.5 tons of crude oil and 388
tons of liquid daily. The decline in oil yicld was 4% percent and that of ligquid
43 percent. The period between repairs was chortene? from 115 days before con-~
version to 22 days after conversion. OfF the 45 wells converted, 16 shut down by
195% because of small yields, three vere reconverted Lo zompressor operations,
and only 26 continucd to be werlked by pumps in 1954 uith a total yield of only
61 tons of crude oll and 148 tens of liquid.

The conversion to deep-well punping; of deep compressor wells containinz ras
and sand in the liquid results in a reducticn in daily yicld and in a reduced
cocfficicnt of well use, the latter due to increased ani srolong? widerreund
ropairs.

Despite the hish cost of compressed air, the cost per ton of crude oil from
a cempressor well is less than that from a deep punping well because of reduced
output and incrzasol oiroomzos CSeroundortreund ropalvs oon wamplng ells.

- Appendod tables follow: |
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Table 1. Flowing and Cormressops Overationg in Azcrbaydzhan, 1930-194)

- Crude Outnut () 3p kit Wells Onerating; Total Start of Year
) —————Gweomawe () P EMS Onerating; o) Start or yeay

Year: F.Li Commrescor Both Flov Compressor Both _
. 1930 100 . 100 10¢ Exact data not available

‘ - 1931 150.9 15h.1 156.5
- 1932 0.4 185,68 W2,y
1933 200.3 167.3 192.6
1934 203.7 271.7 2h3.y
1935 177.3 277.4 236.2
- 1936 130.6 2385.3 2h2.2
' 1937 233.7 256, 246.9
1938 20h.2 270.9 23,5
1939 157.8 26k 233.1
1940 207.2 265.0 k1.2

1941 20k b EYER Y 252.7
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Table 2, Compressor Operations in Azerbayd::han, 1938-195

Compressor Humber Average Daily
Stations Compressors Output Compressed
Year % Woriin< & ont )
1938 100 1co 1c0
1939 106 104 11k
19k0 110 li2 128
19k 116 120 RRTSS
9h2 12¢ 126 iho
1943 110 1c 11
194k 114 112 145
1645 114 1Ly i
1945 123 120 1Yo
1947 19 143 k)
1988 129 L 4
1949 13 1, 35
1950 129 157 30
1951 13 ¢ 9
1952 155 Lo £33
1953 155 SRR 230
1954 140 LIPS 240
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Table 3. Compressor Operations ip Azerbuydzhan, 193'[-1953

Operuting ¥ells Compressors Output Compres-  Asy Consumption 7o Liguid wigh-

Start of Year (%)  Installea (%) sed Acent (%) Lift Liquid (+) drawn (Y,
==t of Year =otatled (3 —=2Lent \fp) T4 dravn (¥)

1c0
102
105
112
116

9k
101
113
115
138
150
159
153

152
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Vater Specific Consunp-
gdﬁ) tion Air

Liguid oi1

k3.4
L2
Ly .3
k7.2
48.0
53.7
59.7
63.8
65.9
67.%
66.0
69.8
71.0
7h.0
75.0




